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© 1,8-Naphthyridiri-2-one derivatives. 

© Disclosed are naphthyridlne derivatives represented by formula (I) 
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/(CH 2 ) n1 \ 

wherein W represents N or CH, Z represents a single bond, oxygen or NR 3 (wherein R 3 represents hydrogen, 
lower alkyl or benzyl) and hi and n2 represent an integer of 1 to 3; or substituted or unsubstituled thiazoKnyf; 
and 

Y is a single bond or alkytene 
and pharmaceutical^ acceptable salts thereof. The compounds show potent anti-inflammatory activity and are 
expected to be useful in treating rheumarthritis. -i^r - 
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The present invention relates to novel 1.8-naphthyrirfin-2-one derivatives having an anti-inflammatory 
activity and which are useful for the treatment of rheum arthritis. 

Rheumarthritis, which is characterized by inflammation and pain of articulations, shows a morbidity rate 
of 5-4%. While pathogenesis of rheumarthritis is not fully clarified, steroid type and non-steroid type anti- 
5 inflammatory agents have been used for therapy of rheumarthritis. In contrast to other non-steroid type anti- 
inflammatory agents, piroxicam (US- A-3,59 1,584) and RU-43526 [J. Med. Chem., 31, 1453 (1988)) have no 
carboxylic acid moiety. 



OH N-| 
p^CONH^} 

V^cHOCOCaHs 
CF 3 CaHs 

Piroxicam RU-43526 

20 As to 4-hydroxy-1 ,8-naphmyridin-2-one derivatives, the following compounds represented by formula 
(A) are disclosed. 



OH 



26 




< A) 



30 

<1) A compound of formula (A) wherein R A is phenyl and R 8 is nltro having anti-allergic activity (JP-A- 
36694/77). 

(2) A compound of formula (A) wherein R A is phenyl and R B is butyl having anti-ulcer activity (Sen 
1 2223) I J. Pharm. Exp. Ther.. 246. 578 (1988)). 
35 (3) Compounds of formula (A) wherein R A Is aikyf. aralkyl. or the like and R° is carbamoyl, N- 
alkylcarbamoyl. N-alkoxycarbamoyi. or the like having antkricer activity (US-A-4,215.123). 
(4) Compounds of formula (A) wherein R A is alkyl or the Bte and R 8 is ethoxycarbonyl (J. Med. Chem., 
30. 2270. (1987)]. 

An object or the present invention is to provide novel naphthyridine derivatives having potent anti- 
40 inflammatory activity. 

The present invention relates to naphthyridine derivatives represented by general formula (I): 



45 



50 




55 

wherein X represents hydrogen; lower alkyt; aralkyl; substituted or unsubstituted aryl; substituted or 
unsubstituted aromatic heterocyclic group; -NR l R 2 wherein R 1 and R 2 independently represent hydrogen or 
lower alkyl; 
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-w 2 

^(CH^ 



wherein W represents N or CH, 2 represents a single bond, oxygen or NR 3 {wherein R s represents 

10 hydrogen, lower alkyt or benzyl), and nl and n2 represent an integer of 1 to 3 or substituted or 
unsubstituted thiazoEnyi; and Y is a single bond or afkylene and pharmaceuticaUy acceptable salts thereof. 

The compounds represented by formula (I) are hereinafter referred to as Compounds (I): the same 
applies to the compounds of other formula numbers. 

In the definitions of the groups in formula {I), the lower alkyl means a straight-chain or branched alkyl 

is group having 1 to 6 carbon atoms, for example, methyl, ethyl, propyl, isopropyl. butyl, rsobutyl, sec-butyl, 
tert-butyl, pentyl, neopentyl and hexyl. The aralkyt means an aralkyl group having 7 to 20 carbon atoms, for 
example, benzyl, phenethyl. benzhydryl and trityL The aryl means an aryl group having 6 to 10 carbon 
atoms such as phenyl and naphthyt. Examples of the aromatic heterocyclic group include pyridyt, 
pyrimidinyt. thiazote and benzothiazote- The alkylene means a straight-chain or branched alkylene group 

20 having 1 to 6 carbon atoms such as methylene, ethylene, trimethylene, tetramethylene, pentamethylene, 
hexam ethylene, ethylethylene and propylene. The aryl, the aromatic heterocyclic group and the thiazofinyl 
may be substituted by 1 to 2 substrtuents which are the same or different Examples of the substrtuents are 
lower alkyl. tower alkoxy. halogen, nforo. and amino. The tower alkyl and the alkyl moiety In the lower alkoxy 
are the same as defined for the lower alkyl described above. Examples of the halogen include fluorine. 

26 chlorine, bromine and iodine. 

The pharmaceuticaUy acceptable salts of Compounds (1) Include acid addition salts, metal salts, 
ammonium salts, organic amine addition salts, and amino acid addition salts. 

As the pharmaceuticalry acceptable acid addition salts of Compounds (I), inorganic acid addition salts 
such as hydrochloride, sulfate and phosphate, and organic acid addition salts such as acetate, male ate, 

30 fumarate. tartrate and citrate may be mentioned. As the pharmaceuticalry acceptable metal salts, alkali 
metal salts such as sodium salt and potassium salt, alkaline earth metal salts such as magnesium salt and 
calcium salt, aluminum salt and zinc salt may be mentioned. As the pharmaceutically acceptable organic 
amine addition salts, salts with morphoOne and piperidine may be mentioned, and? as the pharmaceutically 
acceptable ammo acid addition salts, salts with lysine, glycine and phenylalanine may be mentioned. 

as The processes tor preparing Compounds (I) are described below. 

In the following processes, in cases where the defined groups change under the conditions shown or 
are inappropriate for practicing the processes, the processes can be readily carried out by applying thereto 
means conventionally used in organic synthetic chemistry, for example, protection of functional groups and 
elimination of protecting groups. 

40 

Process 1 

Compound (I) can be obtained by allowing Compound (ll) to react with Compound (IU), if necessary, in 
the presence of a base. 



50 
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OH 

+ X-Y-NH 2 - (I) 



30 



50 



55 




(II) <»■> 

In the above formulae. R 3 represents tower aJkyl; and X and Y have the same significances as defined 
above. 

The lower alkyl in formula (II) has the same significance as the lower alkyl described above. 
20 Examples of the base are alkaJi metal carbonates such as potassium carbonate and sodium carbonate, 
alkali metal hydrides such as sodium hydride, alkali metal alkoxides such as sodium methoxide and sodium 
ethoxide. and aikylamines such as triethy (amine. 

As a reaction solvent, those which are inert to the reaction, for example, ethers such as tetrahydrofuran 
and dioxane, amides such as dimethylformamide, alcohols such as methanol and ethanol, hydrocarbons 
25 such as xylene, toluene, hexane and cyciohexane, halogenated hydrocarbons such as chloroform and 
carbon tetrachloride, and dimethyl sulfoxide may be used alone or in combination. 

The reaction is carried out at 0 to 300 * C and is completed in 10 minutes to 24 hours. 

Compound (II) can be obtained in accordance with the following reaction steps shown as Processes A 
and 6. 



Process A 




35 ^ /OR 33 CH 2 (C0 2 R 3 )2 



o 

40 I 1 step 2 



6 

(IV) ( V) 



(VI) 

— ^ (ii; 



In the above formulae, R 3 has the same significance as defined above; and the definition of R 3 * Is the same 
asR 3 . 

The starting Compound (IV) can be synthesized by a known method [J. Org. Chem., 39, 1803 (1974)] or 
by its modification. ~ 

(Step 1) 

Compound (V) can be obtained by allowing Compound (IV) to react with phosgene, triphosgene or 
trichloromethyi chloroformate (TCF). if necessary, in a solvent. 

As the reaction solvent those which are inert to the reaction, for example, ethers such as 
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70 



tetrahydroturan and dioxane, hydrocarbons such as toluene and hexane. and halogenated hydrocarbons 
such as 1,2-dichloroethane and chloroform may be used alone or in combination. 

The reaction is carried out at 0 to 200* C and is completed in 5 minutes to 24 hours. 

(Step 2) 

Compound (II) can be obtained by allowing Compound (V) to react with Compound (VI), in the presence 
of a base, and if necessary, in a solvent 

The reaction is carried out under the same conditions using the same solvent and base as in Step I. 

Process B 



75 



o o 

Hal-CCH 2 C0 2 R 3 f ^yA 0R3a 

(vm) t M JL B 



(IV) N^N-C-CH 2 -COR 3 - (II) 

20 Step3 J^O O step4 




25 (VII) 

In the above formulae, Hal represents chlorine, bromine or iodine; and R 3 and R** have the same 
significances as defined above. 

30 

(Step 3) 

Compound (VII) can be obtained by allowing Compound (IV) to react with Compound (VIII) in the 
presence of a base, and if necessary, in a solvent 
55 The reaction is carried out under the same conations using the same solvent and base as in Step 1. 

(Step 4) 

Compound (II) can be obtained by treating Compound (VII) with a base, if necessary. In absolvent 
40 The reaction is carried out under the same conditions using the same solvent and base as in Step 1. 

Process 2 

Compound (I) can also be obtained by the following reaction steps. 



so 



55 
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.COgF* 




(ID 



(IX) 



In the above formulae, R 3 has the same significance as defined above. 
(Step 5) 

20 Compound (IX) can be obtained by heating Compound (II) in a solvent in the presence of an alkali. 

As the alkali, alkaJi metal hydroxides such as sodium hydroxide, alkali metal carbonates such as 
potassium carbonate, alkali metal bfcarbonates such as potassium bicarbonate, eta may be used. 

As the reaction solvent, water, alcohols such as methanol and ethanol, ethers such as tetrahydrofuran 
and dioxane. etc may be used alone or in combination. 
25 The reaction is carried out at 30 to 200* C and is completed in 5 minutes to 24 hours. 

(Step 6) 

Compound (I) can be obtained by allowing Compound (IX) to react with Compound (X) represented by 
ao formula (X): 

X-Y -N=C = 0 (X) 

(wherein X and Y have the same significances as defined above), if necessary, in the presence of a base, 
as The reaction is carried out under the same conditions using the same solvent and base as in Process 1 . 

Process 3 

Compound (I) can also be prepared according to the following reaction step. 



so 




R^C-CHgC-N-Y-X 
6 H 



(XI) 



(I) 



(V) 



55 



In the above formula, the definition of R 3 * is the same as R 3 ; and X and Y have the same significances as 
defined above. 

Compound (I) can be obtained by allowing Compound (V) to react with Compound (XI) in the presence 
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of a base. 

The reaction is carried out under the same conditions using the same solvent and base as in Process I. 

The intermediates and the desired products in the processes described above can be isolated and 
purified by purification means conventionally used in organic synthetic chemistry, for example; filtration, 
s extraction, washing, drying, concentration, recrystaHization and various kinds of chromatography. The 
Intermediates can be subjected to the subsequent reaction without particular purification. 

In the case where a salt of Compound (I) is desired and it is produced in the form of the desired salt it 
can be subjected to purification as such. In the case v/here Compound (I) «s produced in the free state and 
its salt is desired^ it can be converted into its salt in a conventional manner. 
w Compounds (I) and pharmaceutical ly acceptable salts thereof sometimes exist in the form of an addition 
product with water or with a solvent Such addition products are also included within the scope of the 
present invention. 

Specific examples of Compounds (J) are shown in Table 1. The compound numbers in the table 
respectively correspond to the numbers of Examples described below. 

Table 1 



50 




Compound No. — Y-X 
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(CHjJgCHs 
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•ra 


4 


-Q 




5 


-G* 


50 


6 


-may.. 



55 



8 



EP 0 452 873 A1 



Conoound No. — Y-X 



7 -CH 2 CH 2 N(CH 3 ) 2 

"-Q 
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Compound No. -y-X 
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The pharmacological activities of Compound (1) are Illustrated below, 
a) Effect on carrageenin-induced paw edema 



50 



Male Wistar rats weighing 150 to 160 g <n=3-5) were used in the experiment After the right hmd paw 
volume was measured with the ptethysmograph (TK-101; Unicom Co., Ltd.), the test compound (100 mg/kg) 
was orally administered. After one hour. 0.1 ml of 1 % carrageenln (X-carrageenln: PICNIN-AG, Zushi 
Kagaku Co.. Ud.) was subcutaneously Injected Into the right hind paw footpad. Three hours after the 
55 injection of carrageenin, the right hind paw volume was measured and the swelling rate was determined by 
the following equation 1. 
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Swelling rate (%) = Vt ^ Q Vo — x 100 (1) 

5 

Vt : the right hind paw volume measured 3 hours after the injection of carrageenin 
Vo : the right hind paw volume measured prior to the Injection of carrageenin 
The suppression rate was calculated by the following equation 2. 



70 



Suppression rate (%) = Svc s ^ c Swt x 100 ... (2) 



T5 Swt : the swelling rate of the group administered with the test compound 

Swc : the swelling rate of the control group administered with no test compound 
The results are shown in Table 2. 

b) Effect on zymosan-induced paw edema 

20 

The experiment was carried out in the same manner as in the carrageenin -induced paw edema test 
except that 1 % zymosan (Zymosan A®; Sigma Chemical Co.) was used in place of 1 % carrageenin and - 
the right hind pew volume was measured 4 hours after the injection of the edema-inducing substance 
instead of 3 hours. The swelling rate and the suppression rate were calculated by equation 1 and equation 
26 2, respectively- The results are shown in Table 2. 

c) Arachidonic acid-induced paw edema 

The experiment was carried out in the same manner as in the carrageenln-induced paw edema test 
30 except that 0.5 % arachidonic add was used in place of 1 % carrageenin and the right hind paw volume 
was measured one hour after the injection of the edema-inducing substance instead of 3 hours. The 
swelBng rate and the suppression rate were calculated by equation 1 and equation 2. respectively. The 
results are shown in Table 2. 



40 



45 



50 



55 



EP 0 462 873 A1 

Table 2 



Suppression rate for paw swelling (%) 

Compound { a ) (b) (c) 

Carrageenin Zymosan AracI*idonic ac: 

-induced -induced -induced 

edema edema edema 



so 



25 



30 



35 



1 




20.5 


4 


40.0 


37.8 


5 


38.5 


38.4 


6 


31.7 


27.3 


7 


23.2 




9 


25.2 




19 


34.2 




22 






23 


22.7 


22.2 


28 


27.3 




29 







34.9 
48.0 



33.4 

41.6 
33.3 



d) Effect on Type 111 allergic reaction-induced pleurisy 

*o 1 . Preparation of IgG fraction of rabbit anti-egg white albumin (anti-OA) 

IgG was purified from rabbit anti-OA serum prepared in advance by the method of Koda et al [Folia 
Pharmacol.. Japon 66, 237. (1970)} In the following manner. 

A saturated solution of ammonium sulfate (half volume of the serum) was added to the anti-OA serum. 
45 and the mixture was left for one hour at 4*C. The precipitate was taken by centrifugafion (3.000 rpm. 30 
min. 4 C) and dissolved in phosphate buffered saline of Dufbecco. Then, ammonium sulfate fractionation 
was carried out three times In the same manner as above, whereby a purified IgG fraction was obtained. 

2. Type III allergic reaction-induced pleurisy 

Male Wlstar rats weighing 225 - 250 g were pre-bred for several days and fasted overnight prior to the 
experiment The test compound (100 mg/kg) was orally administered to the animals, and after 30 minutes. 
IgG of rabbit anti-OA (0.2 ml. 5 mg protein/ml) was Injected Into the pleural cavity of the animals under 
anesthesia with ether. Thirty minutes after the injection of IgG. OA (albumin egg grade lit; Sigma Chemical 
Co.) was intravenously injected into the animals as an inducer of pleurisy. After two hours. Evans Blue (25 
mg/kg) was Intravenously Injected, and four and a half hours after the induction of pleurisy, the animals 
were killed by bleeding. 

Then, an exudate in the pleural cavity was obtained, and the volume of the exudate was measured. The 



so 
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pleura! cavity was rinsed with 5 ml of physiological saline and the rinsings were added to the exudate. The 
number of infiltrated cells in the mixture was counted and the volume of the dye In the mixture was 
determined by the absorption at 625 nm [Agent Actions.. 25, 326 (1988)]. The suppression rates for the 
volume of &ie exudate, the number of Infiltrated cells and the volume of the dye in the pleural cavity were 
calculated by the following equation 3. 



Suppression _ S.V - N.V . Q (3) 

rate {%) 100 P.V - N.V x 100 {3) 



S.V : the value obtained with the group administered with the test compound and in which pleurisy is 
Induced 

N.V : the value obtained with the group In which pleurisy Is not induced 

P.V : the value obtained with the group administered with no test compound and in which pleurisy is 
induced 

The results are shown in Table 3 



Table 3 



Suppression rate (%) 



Compound 


Volume of 
exudate 


Volume of 
dye in the 
exudate 


Number of 
infiltrated cells 
in the exudate 


2 


27.2 


28.3 
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75,3 


54.4 


30.5 
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100,0 


66.5 


58.6 


8 






21.7 
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27.3 




28.5 


11 


22.1 


37.2 
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24.0 




13 


28.9 


25.8 




16 






25.4 


17 


22.4 




21.5 


18 


26.9 




22.1 


19 






26.8 


21 


32.4 


50.2 


22.1 


22 


89.2 


51.0 


34*6 


23 


24.0 


43.2 


26.7 


24 


29.7 


32.1 




27 




23.6 





e) Acute toxicity 
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The test compounds were orally or intraperitoneaily administered to male dd-mice weighing 20 to 25 g. 
MLD (Minimum Lethal Dose) was determined by observing the mortality for seven days after the 
administration. 

The results are shown in Table 4. 

5 

Table 4 



Acute toxicity (MLD: mgAg) 

Compound : 

p.o. i.p. 



15 



05 
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> 300 


> 100 
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300 


> 100 
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> 300 


> 100 
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> 300 


> 100 


9 


> 300 


> 100 


11 


> 300 


> 100 


19 


> 300 


> 100 


22 


> 300 


> 100 


23 


> 300 


> 100 


28 


> 300 


> 100 


29 


> 300 


> 100 



It is considered that the tissue disturbance caused by Immunocomplex (Type 111 allergy, reaction) is one 
40 of the pathogenetic factors for rheumarthritis. Hence, the above results suggest that Compounds (I) wilt be 
effective for the therapy of rheumarthritis by the suppression effects on both inflammation and Type IH 
allergic reaction. 

Compounds (I) and pharmaceutical^ acceptable salts thereof may be used as they are or In various 
preparation forms. The pharmaceutical composition of the present invention can be prepared by uniformly 

45 mixing Compound (I) or a pharmaceuticany acceptable salt thereof as the active ingredient in an effective 
amount with pharmaceutical ly acceptable earners. These pharmaceutical compositions are desirably in a 
single dose unit which is suited for oral or parenteral administration. 

In preparing the composition for oral administration, any pharmaceutical^ acceptable carriers may be 
used according to the preparation form. For example, liquid preparations such as a suspension and a syrup 

so may be prepared using water; sugars such as sucrose, sorbitol and fructose; glycols such as polyethylene 
glycol and propylene glycol; oils such as sesame oil, olive oil and soybean oil; preservatives such as p- 
hydroxybenzoic acid esters; flavors such as strawberry flavor and peppermint etc. Powders, pills, capsules 
and tablets may be prepared using excipients such as lactose, glucose, sucrose and mannitol; disintegra- 
tors such as starch and sodium alginate; lubricants such as magnesium stearate and talc; binders such as 

5s polyvinyl alcohol, hydroxy propyl cellulose and gelatin; surfactants such as fatty add esters: ptasticizers 
such as glycerine, etc. Tablets and capsules are the most useful single dose units for oral administration 
since their administration is easy. 

A solution for parenteral administration may be prepared using carriers such as distilled water, a saline 
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solution, a glucose solution, and a mixture of a saline solution and a glucose solution. 

The effective dose and the administration schedule of Compounds (I) or pharmaceutical acceptable 
salts thereof vary depending upon mode of administration, age, body weight and conditions of a patient, 
etc., but it is generally preferred to administer the effective compound in a dose of 1 to 1.000 
mg/person/day at one time or in 2 to 3 parts. 

Certain embodiments of the invention are illustrated in the following examples. 

Example 1 

N-(n-Butyl)-4-hydroxy-2-oxo- 1 -phenyl- 1 H-1 ,8>naprrthyrkfine-3-carboxamide (Compound t ) 

Xylene (30 ml) was added to 7.5 g (0.0051 mol) ot Compound lie obtained In Reference Example 2 and 
0.27 ml (0.015 mol) of n-butylamine, and the mixture was heated to reflux for 2 hours. The resulting solution 
was cooled to room temperature and the precipitate was taken by filtration. After 150 ml of ethyl acetate 
was added to the precipitate and the mixture was stirred for one hour, the resulting crystals were taken by 
filtration. Recrystallisation from ethanol-water gave 1.1 g (yield 62%) of Compound 1 as colorless crystals. 

Melting point 181-184* C (ethanol-water) 

MS(EI)m/e: 337{M*), 294. 265 

NMR (CF3COOD) 6 (ppm): 9.40(1H. dd, J = 8. 2Hz), 8.62 (1H. dd, J=4, 2Hz), 7.75-7.96(4H. m), 7.43- 
7.62 ,(2H, m) ,3-63(2H. t. J = 7Hz), 1.65-1.84(2H. m), 1.4r>t.57(2H, m). 
1.04(3H. t. J = 7Hz) 

IR (KBr) cm*" 1 : 1622,1554 

Elemental analysis (%): c i9 H i9 N 3°3 

Calcd.: C 67.64, H 5.67, N 12.45 
Found : C 67.83, H 5.96, N 12.40 

Example 2 

4-Hydroxy-N-niethy I-2-OXO-1 -phenyM H-1 ,8-naphthyrkEne-3K^jt>oxamide (Compound 2) 

Compound 2 was obtained In the same manner as in Example 1 except for the use of methy (amine 
instead of n-butylamine (yield 70%). 

Melting point: >300* C (ethanol) 

MS (Ei) m/e: 295(M*). 294. 265. 168 

NMR (CF 3 COOD) * (ppm): 9.40(1H. dd, J = 8. 2Hz). 8.63 (1H, dd. J =6. 2Hz), 7.73-7.94(4H. m), 7.45- 

7.58 (2H. m) 
IR (KBr) cm-': 1629, 1595, 1553 

Elemental analysis (%) : c i6 H 13^3°3 

Calcd.: C 65.08, H 4.44, N 14.23 
Found : C 65.29, H 4.26, N 14.18 

Example 3 

N- BenzyM-hydroxy-2-oxo-1 -phenyl- 1 H-1 ^-riaphthyrfdine-3-carboxamlde (Compound 3) 

Compound 3 was obtained in the same manner as in Example 1 except for the use of benzylamine 
Instead of n-butylamine (yield 66%). 

Melting point: 21 9-222 * C (dmethy IsuKoxide-water) 

MS (El) m/e: 371 (M*). 265 

NMR (CF 3 COOD) h (ppm): 9.40(1 H, dd. J = 8. 2Hz). 8.63 (1H. dd. J = 4. 2Hz). 7.90(1 H. dct J = 8. 4Hz). 
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7.75-7.86(3H, m). 7.46-7.58(2H. m). 730-7.46 (5H, m). 4.77(2H, s) 
IR (KBr) cm" 1 : 1627. 1582. 1549 

Elemental analysis (%): C 22 H 17 N 3°3 

Calcd.: C 71.15, H 4.61, N 11.31 
Found : C 71.54, H 4.62 f N 11.22 



Example 4 

4-Hydroxy-2-oxo-1 -pnenyl-N-(3-pyi1dyl)-1 H-1 ,8-napWhyrfdlne-3K3rboxamide (Compound 4) 

is Compound 4 was obtained In the same manner as in Example 1 except for the use of 3-amlnopyridine 
instead of n-butylamine (yield 74%). 

Melting point >300* C (dlmethy {sulfoxide) 

MS (El) m/e: 358(M*). 265. 94 

NMR (CFaCOOD) 5 (ppm): 9.76(1H, d. J=2Hz), 9.47(1H dd. J=& 2Hz), 8.88-8.93(11-1, m). 8.74(1H. 
20 dd. J=6, 2Hz). 8.67(1H. d, J=6Hz), 8.16<1H. dd. J=8. 6HzX 7.90(1H, dd. 

J = a 6Hz). 7.75-7-92(3H, m). 7.53-7.57(2H. m) 
IR (KBr) cm" 1 : 1658. 1620. 1542 

9 Elemental analysis (%): ^qH^NjO^O^H^O 

Calcd.: C 66.04, H 4.05, N 15.40 
Found : C 66.21, H 3.92, N 15.16 



30 

Example 5 

4-Hydroxy-2-oxo-l -phenyl*N-(4-pyridyt)-1 H-1 .8-naphthyridine-3-carboxamide (Compound 5) 

35 Compound 5 was obtained in the same manner as In Example 1 except for the use of 4-amirtopyridine 
instead of n-butylamine (yield 51 %). 

Melting point >300 * C (dimethytsutfoxlcte) 

MS (El) m/e: 358(M*). 357. 265, 263 

NMR (CFaCOOO) 6 (ppm): 9.47(1 H. d. J = 8Hz). a75(1H. d. J=6Hz). a70(2H. d, J=7Hz). 8.53(2R d, 
40 J * 7Hz), 759(1 H. dd, J = 8. 6Hz). 7.79-7.93(3H. m). 7.49-7.59(2H. m) 

IR (KBr) cm-': 1687. 1589. 1503 

Elemental analysis (%) : C20 H 14 N 4 O 3* 0#6H 2° 
45 Calcd.: C 65.07, H 4.15, N 15.17 

Found : C 65.22, H 3.85, N 14.93 



so Example s 

N-Dimelhylamino-4-hydroxy-2-ox£h1-phenyl-1 H-1 ,8^aphthyridine-3-carboxamide (Compound 6) 

Compound 6 was obtained in the same manner as in Example 1 except for the use of N.N- 
55 dmethylhydrazine instead of n-butylamine (yield 57%). 

Melting point 239-240" C (isopropyt alcohol-water) 

MS (El) m/e: 324 (M*), 265. 263 

NMR (COQa) 5 (ppm): 17.36(1H. s).10.74(1H. s). a51-059(2H, m). 7.49-7.64(3K m). 7.20-7.32 (3H. 
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m). 2.67(6H, s) 
IR (KBr) cm*" 1 : 1626.1548 

Elemental analysis (%): c i7 H i6 N 4 °3 

Calcd.: C 62.95, H 4.97, N 17.27 
Found : C 63.19, H 5.01, N 17,09 

Example 7 

N-(2-Dimethylamifwemyl)-4-hydro^ (Compound 7) 

Compound 7 was obtained in the same manner as in Example 1 except for the use of N,N- 
dimethylaminoethytamine instead of n-butylamine (yield 66%). 
Melting point: 240-242 * C (ethanol) 

MS (El) m/e: 352(M*). 265. 58 

NMR (CDCfe) * (ppm): 17.50-1 7.77(1 H, brs). 10.09(1H, brs). 8.49-8.56(2H. m). 7.47-7.62(3H, m) f 7. 21- 

7.29(3H, m), 3.50-3.58{2H, m). 2.47-2.52<2H. m). 2-25<6H i s) 
IR (KBr) cm-': 1657. 1627 

Elemental analysis (%) : c i9 H 2o N 4°3 

Calcd.: C 64.76, H 5.72, N 15.90 

Found : C 64.41, H 5.87, N 15.50 

Example 8 

N^3^torophenyl)-4-riydroxy-2-ox^ 8) 

Compound 8 was obtained in the same manner as in Example 1 except for the use of 3-chloroaniline 
instead of n-butylamine (yield 75%). 

Melting point 295 - 298 "C (dimethylsulfoxide-water) 

MS (El) m/e: 391 1 393(M*). 265 

NMR (CFgCOOD) 6 (ppm): 9.43{1H, dd, J=8. 2Hz). 8.69 (1H, dd. J = 6. 2Hz). 7.95(1H, dd, J = 8. 6Hz). 

7.81-7.88(3H, m). 7.64(1 H,s). 7.52-7.59(2^ m), 7.31-7.43(3H. m) 
^(KBrJcm- 1 : 1660.1592,1538 

Elemental analysis (%) : C 2i H i4 C1N 3°3 

Calcd.; C 64.38, H 3.60, N 10.72 
Found : C 64.31, H 3.16, N 10.50 



Example 9 

4-flydroxy-N-(3-rnethylphorjyt)-2-oxo-1 -phenyl- 1 H-1 >8-naphmyricfine-3-carboxamide (Compound 9) 

Compound 8 was obtained in the same manner as In Example 1 except for the use of m-tofuidine 
Instead of n-butylamine (yield 74%). 

Melting point 230-299 * C (dimethylsulfoxide-water) 

MS (El) m/e: 371(M*) t 265. 107 

NMR (CF3COOD) 6 (ppm): 9.43(1 H, dd, J= 8. 2Hz). 8.69 (1 H. dd. J = 6, 2Hz), 7.94(1 H, dd, J = 8. 6Hz). 

7.80-7.88(3**, m), 7.53-7.59(2a m). 7.20-7.40 (4H. m), 2.41 (3H. s) 
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IR (KBr) cm' 1 : 1660. 1621. 1563 

Elemental analysis {%) : C 22 H 17 N 3°3 

Calcd.: C 71.15, H 4.61, N 11.31 
Found : C 71.42, H 4.43, N 11.32 

Example 10 

4-Hydroxy-N-(2-methylphenyl)-2-oxo-1-ph©fiyl-1 H-1 .8-naphlhyrtdlne-3-carboxamide (Compound 10) 

Compound 10 was obtained in the seme manner as in Example 1 except for the use of o-toluidine 
Instead of n-butylamlne (yield 74%). 

Melting point: 280-283* C (cfimetrrylsulfoxide- water) 

MS (EO m/e: 371<M*), 265. 107 

NMR (CF3COOO) 5 (ppm): ?.44(1H. dd. J=8. 2Hz). a70 (1H. dd. J=6, 2Hz). 7.95(1H. dd. J=8. 6Hz). 

7.79-7.89(3H. m). 7.47-7.59(3H. m). 7-28-7.39(3H. m). 2.34(3H. s) 
IR (KBr) cm^ 1 : 165a 1620. 1551 

Elemental analysis (%) : C 22 H 17 N 3°3 

Calcd.: C 71.15, H 4.61, N 11.30 
Found 2 C 71.31, H 4.42, N 11.25 

Example 11 

4-Hydroxy-^3-nHropheny f)-2-oxo-t -phenyl-1 H-1 ,8^aphthyriojn6-3^arboxamide (Compound 11) 

Compound 1 1 was obtained in the same manner as In Example 1 except tor the use of 3-nitroaniHne 
instead of n-butylamirie (yield 77%). 

Melting point >300 * C (dimethylsulfoxide-water) 

MS (EI) m/e : 402{M*) f 265. 263 

NMR (CFaCOOD) S (ppm): 9.45(1H. dd. J=Q, 2Hz). a76 <1H. t. J = 2Hz). 8.71(1H, dd. J = 6. 2Hz), 
8.24 (1H f dd. J = a 2Hz). 7.91-7.99 (2H. m), 7^0-7.87(3H. m). 7.69(1 H, t 
J = 8Hz), 7.54-7.58(2H, m) 

IR (KBr) cnr 1 : 1660.1548 

Elemental analysis (%): C 21 H 14 N 4°5 

Calcd.: C 62.69, H 3.51, N 13.92 
Found : C 62.97, H 3.09, N 13.87 

Example 12 

4-Hydroxy-2-oxo-l -pheny!-N-(2-thJazolyt)-1 H- 1 ,8-naphthyrkfine-3-cartx>xamkte (Compound 1 2) 

Compound 12 was obtained In the same manner as in Example 1 except for the use of 2-aminothiazote 
instead of n-butylamine (yield 81%). 

MeRing point >300* C (dirnemylformarnide-water) 

MS (El) m/e: 364(M*). 265. 100 

NMR (CF 3 COOD) * (ppm): 9.48(1H. dd. J = 8. 2Hz). a78 (1H. dd. J=6. 2Hz). 8.01(1H. dd J = 8. 6Hz). 

8.77-8.90(4H. m). 7.62(1 H. d. J = 4Hz). 7.52-7.56(2H. m) 
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IR (KBf) cm" 1 : 1652. 1620. 1547 



Elemental analysis (%): C^gH^2 N 4-3 s 

5 

Calcd.: C 59.33, H 3.32. N 15.38 
Found : C 59.76, H 3.00, N 15.57 

JO 

Example 13 

N-(2-Ben2othiazorylH^ydroxy-2K>x^ {Compound 13) 

is Compound 13 was obtained in the same manner as in Example 1 except for the use of 2- 
aminobenzothiazole instead of n-butylamine (yield 51%). 

Melting point >300* C (dimethylformamide-water) 

MS (EI) m/e : 414<M*), 265. 150 

NMR (CFaCOOD) 6 (ppm): 9.49(1*1, dd, J = 8, 2Hz). 8.80 (1H, dd. J = 6, 2Hz), ai2(!H. d, J = 8Hz). 
20 8.03(1 H, dd, J = 8. 6Hz). 7.75-7.97(6H. m), 7.53-7.61 (2H, m) 

IR (KBr) cm- 1 : 1658, 1616. 1532 

Elemental analysis (%) : C 22 H 14 N 4°3 S 
25 Calcd.: C 63.76, H 3.40 f N 13.52 

Found : C 63.59, H 3.01, N 13.21 

so Example 14 

hH4-Chlofophenyl)-4-hydroxy-2^xo-1-p^ (Compound 14) 

Dimethylsulfoxide (20 ml) and 0.92 ml (0.0066 mol) of triethylamine were added to 1.5 a (0.0063 mol) of 
as Compound CXa obtained in Reference Example 3 and 035 ml (0.006 mof) of 4-chlorophenyl isocyanate, and 
the mixture was stirred overnight. The mixture was poured Into 150 ml of 4 N aqueous solution of 
hydrochloric acid, and the precipitate was taken by filtration and then added to 150 ml of ethyl acetate. The 
mixture was stirred for 30 minutes and the crystals were taken by filtration. R ©crystallisation from 
dimethylsu If oxide-water gave 1 .4 g (yield 56%) of Compound 14 as colorless crystals. 
40 Melting point: 281-286* C (dimethyteuttoxkJe-water) 

MS (El) m/e: 391(M*), 265. 127 

NMR (CF3COOD) i (ppm): 9.43{1 H, dd. J = 8, 2Hz). 8.69 (1 H, dd. J = 6. 2Hz), 7.94(1 H. dd. J = 8, 4Hz). 

7.78-7.87(3H. m), 7.42-7.59(6H, m) 
IR (KBr) cm" 1 : 1660. 1593. 1548 

45 

Elemental analysis (%): C^H^CIN^O^ 

Calcd.: C 64.38, H 3.60, N 10.72 
Found : C 64.19, H 3.57, N 10.52 

so 

Example 15 

55 4-Hydroxy-r^4-nttropheny!)-2-oxo-1 -phenyl- 1 H- 1 ,8^aphthyridine-3-carboxamkie (Compound 15) 

Compound 15 was obtained in the same manner as in Example 14 except for the use of 4-nitrophenyI 
isocyanate instead of 4-chlorophenyl isocyanate (yield 42%). 
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Melting point >300* C (dimethylsulfoxide-water) 

MS (El) m/e: 402(M*). 265. 77 

NMR (CFaCOOD) 6 (ppm): 9.45(1 H. dd. J = 8. 2Hz), 8-74 (1H. dd, J = 6. 2Hz). 8.39(2H, d, J = 9Hz). 

7.80-&01 (6H. m), 7.50-7.67(2H, m) 
!R (KBr) cm" 1 : 1659. 1548, 1511 

Example 16 

4-Hydroxy-rH4-memoxyph^ (Compound 16) 

Compound 16 was obtained in the same manner as in Example 14 except for the use of 4- 
methoxyphenyl Isocyanate Instead of 4-chlorophenyl isocyanate (yield 42%). 
Melting point >300*C (cfimethylsulfoxide-water) 

MS (El) m/e: 387(M*), 265. 123 

NMR (CFaCOOD) * (ppm): 9.43(1H. dd. J=8. 2Hz). 8.69 (tH. dd. J =6, 2Hz). 7.94(1H. dd. J = 8, 6Hz). 

7.80-7.92(3H, m). 7.45-7.66{4H. m), 7.08-7.23 (2H. m) 
IR (KBr) cm'*: 1657. 1602. 1554 

Elemental analysis (%) : C 2 2 H 17 N 3°4 

Calcd.: C 68.21, H 4.42, N 10.84 

Found : C 68.18, H 4.46, N 10.80 

Example 17 

4~Hydroxy-^4-memylptenyJ^ (Compound 17) 

Compound 17 was obtained in the same manner as In Example 14 except for the use of 4-methylpbenyl 
isocyanate instead of 4-chlorophenyl isocyanate (yield 45%). 
Melting point >300 ' C (dlmethytsulfoxJde-water) 

MS (El) m/e: 371(M*). 265. 107 

NMR (CFaCOOD) * (ppm): 9.43(1H, dd, J = 8. 2Hz), 8.68 (1H. dd. J = 6, 2Hz). 7.94(1H. dd. J = 8. 6Hz). 

7.76-7.91 (3H. m). 7.50-7.64(2H. m). 7.27-7.41 (4H. m). 2.40(3H. s) 
IR (KBr) cm" 1 : 165a 1598. 1550 

Elemental analysis (%) : C 22 H 17 N 3°3 

Calcd.: C 71.14, H 4.61, N 11.31 " 
Found r C 70.83, H 4.64, N 11.17 

Example 18 

4-Hydroxy-N^3-memoxyphenyl)^^ (Compound 18) 

Compound 18 was obtained in the same manner as In Example 14 except for the use of 3- 
methoxyphenyl isocyanate instead of 4-chlorophenyl Isocyanate (yield 48%). 
Melting point 275-280 * C (dimethylsulfoxide-water) 

MS (EI) m/e: 387 (M*). 265. 123 

NMR (CF 3 COOD) B (ppm): 9.44<1H. dd, J = 8. 2Hz). 8.69 (1H, dd, J = 6, 2Hz). 7.94{1H. dd. J = 8. 6Hz). 

7.78-7.90(4H, m), 7.32-7.62(5H. m). 4.04(3H. s) 
IR (KBr) cm- 1 : 1 656, 1593, 1 549 
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Elemental analysis (%) : C 22 H 17 N 3 0 4 

Calcd.: C 68.21, H 4.42, N 10.85 
Found : C 67.81, H 4 . 39 , N 10.80 



Example 19 

w 4-Hydroxy-N-(2-methoxyphenyl)-2-oxo-1 -pheny I-1 H-1 .8^aphthyridine-3^rboxamlde. (Compound 19) 

Compound 19 was obtained In the same manner as in Example 14 except for the use of 2- 
methoxyphenyl isocyanate instead of 4-chlorophenyl isocyanate (yield 52%). 
Melting point >300* C (dimethyteutfoxide-water) 

?5 MS <EI) m/e: 387(M*). 265. 123 

NMR (CFjCOOO) a (ppm): 9.45(1H, dd, J = 8 t 2Hz), 8.67 (1H. dd, J=6, 2Hz). 7.78-8.09(5H. m), 7.50- 

7.69 (2H. m), 7.34(1 H. t. J = 8Hz). 7.04-7.20(2H, m), 3.94(3H, s) 
IR (KBr) cm- 1 : 1600. 1577. 1548 

20 Elemental analysis (%): C 22 H 17 N 3 0 4 -O.lI^O 

Calcd.: C 67.89, H 4.45, N 10.80 
Found : C 67.78 , H 4.43, N 10.64 



25 



30 



Example 20 

4-Hydroxy-2-oxo-1,N-diphenyl-1H-l.8-naphthyrio1rie*3<arboxamkte (Compound 20) 



Compound 20 was obtained In the same manner as in Example 14 except for the use of phenyl 
Isocyanate instead of 4-chlorophenyl isocyanate (yield 50%). 

Melting point >300' C (dimethylsulfoxide-water) 

MS (El) m/e: 357(M*). 265. 197 

35 NMR (CF3COOD) b (ppm): 9.44(1 H, dd. J = 8. 2Hz). 8.69 (1 H, dd r J = 6. 2Hz) f 7.78-8.02 (4H. m). 7.32- 

7.68 (7H. m) 
IR (KBr) cm"" 1 : 1663. 1598. 1548 

Elemental analysis (%) : C 21 H 15 N 3°3 

Calcd.: C 70.58, H 4.23/ N 11.75 
Found : C 70.31, H 4.13 r N 11.46 

45 

Example 21 

N-(1-Benzylpipe*idin-4-ylM-ty^ (Compound 21) 

so Compound 21 was obtained in the same manner as in Example 1 except for the use of 4-amino-l- 
benzylpiperidine instead of n-butylamine (yield 97%). 

Melting point: 205-206 " C (ethanol-rnethanoO 

MS (El) m/e: 454 (M*). 265. 91. 82 

NMR (CF3COOD) 6 (ppm): 9.41(1K dd. J=& 2Hz). a65 (1H. dd. J = 6. 2Hz). 7.94(1H. t, J = 7Hz). 
55 7.77-7.90 (3H> m). 7.42-7.64(78. m). 4.42(2H, s). 3.86(2H, d. J = 12Hz). 

3.42-3.73(1 H. m). 3.30(2H. t. J = 12Hz). 2.47(2H. d. J = 12Hz). 2.07-2.25- 
(2H. m) 
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Elemental analysis (%) : C 27 H 20 N 4°3 

Calcd.: C 71.35, H 5.77, N 12.33 
Found : C 71.38 , H 5.95, N 12.52 



Example 22 

4-Hydroxy-2-oxo- 1 -pheny1-fHthiazoJin-2-yi)-1 H-1 ,8-naphthyridine-3-cartx>xamidQ (Compound 22) 

Compound 22 was obtained in the same manner as In Example 1 except for the use of 2- 
aminothiazofine instead of n-butylamine (yield 71%). 
Melting point > 300 * C (xylene) 

MS (EI) m/e; 366{M* ). 347 

IR (KBr) cm" 1 : 1701. 1593. 1549 

NMR (CF3COOD) 5 (ppm): 9.79(1 K dd. J -8, 2Hz), 864 (1H. dd. J = 6. 2Hz). 7.93(1 H. t J = 7Hz), 
7.75-7.87 (3H, m), 7.45-7.58(2H. m). 4.85(2H, t. J=8Hz), 3;7B(2H. t f 
J = 8Hz) 

Elemental analysis (%) : C 1Q H 14 N 4 O 3 S*0.2H 2 O 
Calcd. 5 C 58.43, H 3.92, N 15.14 
Found : C 58.36, H 3.64, N 14.87 



Example 23 

4-Hydroxy-2-oxo- 1 -phenyl-N-(pyrazin-2-yi)-1 H-1 .8^phmyridine-3-carboxamide (Compound 23) 

Compound 23 was obtained in the same manner as in Example 1 except for the use of 2-aminopyrazine 
instead of n-butylamlne (yield 38%). 

Melting point: >300* C (xylene) 

MS (El) m/e: 359(M*),263 
IR (KBr) cm- 1 : 1650, 1621. 1520 

NMR (CF 3 C00D) * (ppm): 9.92(1H. s). 9.48(1H. dd. J = 8. 2Hz), 9.25<1H, dd. J=3. 1Hz). 8.72-8.74- 
(2H, m), a74(lH t. J = 7Hz), 7.78-7.88(3H. m), 7.50-7.60 (2H. m) 

Elemental analysis {%) ; C 19 H 13 N 5 0 3 

Calcd.: C 63.51, H 3.65, N 19.49 
Found : C 63.68, H 3.39, N 19.19 



Example 24 

4-Hydroxy-2-oxo-1 -phenyl-N-(5-ethyM ,3.4-thiaaiazol-2-ylH H-1 ^naphmyrkfine-3-carboxamkfe (Compound 
24) 

Compound 24 was obtained in the same manner as in Example 1 except for the use of 2-amino-5-e#iyl- 
1.3.4-thiadiazole instead of n-butylamine (yield 68%). 
Melting point >298* C (DMF-water) 

MS (El) m/e: 393(M*)» 265. 263 

IR (KBr) cm" 1 : 1660. 1530. 1471 

NMR (CF 3 C0OD) 5 (ppm): 9.46(1H. dd. J = 8. 2Hz). 8.77 (1H. dd. J = 6. 2Hz). 8.10(1H. t, J = 7Hz), 
7.78-752 (3H. m). 7.50-7.58(2H. m). 3.46(2H, q. J = 7Hz), 1_67(3H, t 



EP 0 452 873 A1 

J = 7Hz) 

Elemental analysis {%) : c i9 H i5 N 5°3 S 

Calcd..: C 58.00, H 3.84, N 17.80 
Found : C 58.16, H 3.59, N 17.58 



w Example 25 

4-Hydroxy-N^2-methoxypyridm-5>yl>2-ox(>l-phenyi-1 H-1 ,8-naphthyridine-3-cart>oxamWe (Compound 25) 

Compound 25 was obtained in the same manner as in Example 1 except for the use of 5-amfno-2- 
15 methoxypyrfdlne Instead of n-butylamine (yield 71 %). 

Melting point 285-287* C (DMF-water) 

MS(EI)m/e: 388 (M*). 265. 124 

JRfKBOcffT 1 : 1661.1544.1493 

NMR (CFaCOOD) 5 (ppm): 9.44(1 H, d. J = 4Hz). 9.23(1 H, brs). 8.71-8.80(2H, m), 7.80-8.01 (4H. m). 
20 7.51-7.60(3H. m), 4.34(3H. s) 

Elemental analysis (%) : C 2i H i6 N 4°4 * 0-4H 2° 
Calcd. : C 63.76, H 4.28, N 14.17 
25 Found : C 63.71, H 3.99, N 14.07 
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Example 26 

N-(2-Chloropyrldin-5-yl)-4-hydTOxy-2-oxo-1-phenyl-1 H-1 ihri8phthyricfine-3-C8jtx>xamide (Compound 26) 



Compound 26 was obtained hi the same manner as in Example 1 except for the use of 5-amtno-2- 
chloropyridine instead of n-butylamine (yield 64%). 
35 Melting point 282-283* C (chloroform) 

MS (El) m/e: 392 (M*), 265. 128 

IR (KBr) cm" 1 : 1662. 1542. 1460 

NMR (CF3COOD) £ (ppm): 9.69(1 H, brs). 9.46(1 H, dd, J = 8. 2Hz). 8.88{1H, dd t J = 6, 2Hz). 8.72(1 H, 
d. J = 6Hz). a07(1H. d. J=»10Hz), 7.97(1H. t. J=7Hz). 7,82-7.86 (3H. m). 
40 7.52-7.57(2H. m) 

Elemental analysis (%) : C 20 H 13 N 4°3 C1 

Calcd.: C 61.16, H 3.34, N 14.26 
* 5 Found : C 60.98, H 3.32, N 14.15 
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Example 27 

4-Hydroxy-N-niorpholino-2-oxo-1 -phenyl- 1 H-1 ,8-naphthyridine-3-carboxamide (Compound 27) 

Compound 27 was obtained in the same manner as in Example 1 except for the use of N- 
amirtornorpholine instead of n-butylamine (yield 67%). 
Melting point: 263-266* C (xylene) 

MS <EI) m/e: 366(M*), 263. 102 

IR (KBr) cnr 1 : 1618. 1473. 1440. 1113 

NMR (CF3COOD) a (ppm): 9.42(1H. dd. J=8, 2Hz). 8.76 (1H. dd. J=6, 2Hz), 7.98(1H. t J=7Hz), 
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7.80-7.B6 (3H. m). 7.48-7.53(2H. m) 

Elemental analysis (%) : C^H^N^ 

Calcd.: C 62.29, H 4.59, N 15.29 
Found : C 62.46, H 4.80, N 15.40 



io Example 28 

4-Hydroxy-2^xo-1^enyI-rvH^ (Compound 28) 

Compound 28 was obtained in the same manner as In Example 1 except for the use of 4- 
75 aminomethytpyridine Instead of n-butylamlne (yield 73%). 
Melting point 232-234* C (xylene) 

MS (El) m/e: 372(M*). 263. 238, 108 

IR (KBf) cm" 1 : 1660, 1626. 1535 

NMR (CF a COOD) 5 (ppm): 9.42(1H. dd, J = 8. 2Hz) # 8.81 (1H. d, J = 6Hz). 6.69(1H, dd. J=6. 2Hz). 
20 8.1 7(1 H, d. J = 6H2). 7.96(1 H. t J = 7Hz). 7.78-7.85(3K m). 7.48-7.55(2H. 

m), 5.10(2H, s) 

Elemental analysis (%) : C 2i H i6 N 4°3 
2s Calcd.: C 67.73, H4.33, N 15.03 

Found : C 67.74, H 4.27, N 14.89 



30 Example 29 

4-Hydroxy-2-oxo-1-phenyl-N-(3-pyridytmethyl)-1 H-1 ,8>naphthyridine-3-carooxamide (Compound 29) Com- 
pound 29 was obtained In the same manner as In 

35 Example 1 except tor the use of 3-amlrtometrrytpyridine instead of n-butylamine (yield 65%). 
Melting point 222-224* C (xylene) 

MS (EI) m/e: 372 (M*), 263, 238. 108 

IR(KBr)cm-\- 165a 1556 

NMR (CF3COOD) S (ppm): 9.40(1H. dd. J = 8, 2Hz). 9.02 (1H, s). a76^^3(2H. m), 8.64(1H. dd, J = 6. 
*0 2H2). 8.1 4(1 H. t. J =7Hz), 7.92(1 H. t, J = 7Hz). 7.78-7.86(3H, m). 7.47-7.55- 

(2H, rm\ 5.02(2H. s) 

Elemental analysis (%) : C 2 1 H 16 N 4°3 
45 Calcd.: C 67.73, H 4.33, N 15.05 

Found : C 67. 59, H 4.06, N 14.84 



50 Example 30 

N^4-Aminophenyl>-4-hydroxy-2-oxo-1 -phenyt-1 H-1 ,8-naphtrryrxJlne-3<3rboxamrde (Compound 30) 

Compound 30 was obtained in the same manner as In Example 1 except for the use of 
66 phony tenedSamine Instead of n-butylamlne (yield 90%). 
Melting point : >300* C (xylene) 

MS (EI) m/e: 372(M*). 108 

IR (KBr) cm- 1 : 1658, 1627. 1563. 1553. 1515 
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NMR (CFsCOOD) a (ppm): 9.44(1 H, dd. J = 8. 2Hz), 8-69 (1H, dd. J = 6. 2H2), 7.73-7.96(6H. m), 7.53- 
7.65 (4H, m) 

Elemental analysis (%): C 21 H 16 N 4°3 

Calcd.: C 67.73, H 4.33, N 15.04 
Found : C 67.77, H 4.23, N 14.76 

w 

Example 31 

4-Hydroxy-N-(3-methylpyrtdirv4-yl)-2-oxo-t-phenyH H-1,8-naph%rfdlne-3-cartx>xamlde (Compound 31) 

is Compound 31 was obtained in the same manner as in Example 1 except for the use of 4-amino-3- 
methytpyridine instead of n-butylamine (yield 62%). 
Melting point 276-279 * C <OMF) 
MS (El) mte: 372. 265. 263. 108 
IR (KBr) cm"': 1666, 1594. 1434, 1394 

20 

Elemental analysis (%) : C 21 H 16 N 4°3* 0, 4H 2° 
Calcd.: C 66. 45, H 4.46, N 14.76 
Found : C 66.43, H 4.32, N 14.79 

25 

Example 32 

30 4-Hydroxy-2^xo-1-ph©nyl-N-(2-pyridyl)-lH-^ (Compound 32) 

In 40 ml of N.N-dimetbyfacetamide was dissolved 1.9 g (0.0092 mol) of 2-ethoxycarbonyhN-(2-pyridyl)- 
acatamide, and 1.0 g (0.025 mol) of 60% sodium hydride was added to the solution under cooling. After 
evolution of hydrogen ceased, 2.0 g (0.0083 mol) of Compound Va obtained in Reference Example 1 was 
35 added in small portions to the mixture, followed by heating at 110* C for one hour. The mixture was cooled 
and the solvent was evaporated under reduced pressure. Then. 50 ml of ethyl acetate and 50 ml of water 
were added to the residue, and the formed crystals were taken by filtration and dried. Recrystallizatfon from 
N.N-dimethylformamtde gave 0.88 g (yield 30%) of Compound 32 as light yellow crystals. 
Melting point: >300* C (DMF) 

<o MS(EI)m/e: 358(M*), 263. 94 

NMR (CF3COOD) 5 (ppm): 9.46{1H, dd, J=8, 2Hz), 8.77 (1H, d. J = 6Hz). 8.55-a65(2H. m). 7.98-8.06- 

(2H. m). 7.81-7.92(4H. m). 7.52-7.58(2H, m) 
IR (KBr) cm* 1 : 1652. 1520, 1491. 1436 

45 Elemental analysis (%) : 

Calcd.: C 67.03, 
Found : C 67 v .07, 

50 

Example 33 Tablets 

Tablets, each having the following composition, are prepared in a conventional manner. 



C 20 H 14 N 4°3 
H 3.94, N 15.63 

H 3.85, N 15.34 



25 



ro 



Compound 1 50 mg 

Lactose $0 mg 

Potato starch 30 mg 

Polyvinyl alcohol 2 mg 

Magnesium stearate l mg 

Tar pigment trace 



Example 34 Powder 

75 Powder having the following composition is prepared in a conventional manner. 

Compound 2 50 mg 

Lactose . 300 mg 

20 



Example 35 Syrup 

25 Syrup having the following composition Is prepared In a conventional manner. 



Compound 1 50 mg 

Refined white sugar 30 g 

Ethyl p-hydroxybenzoate 40 mg 

Propyl p-hydroxybenzoate 10 mg 

Strawberry flavor 0.1 cc 



30 



55 



Water is added to the composition to make the whole volume 100 cc. 
Example 36 Syrup 

Syrup having the following composition Is prepared in a conventional manner. 

Compound 2 50 mg 

Refined white sugar 30 g 

Ethyl p-hydroxybenzoate 40 mg 

Propyl p-hydroxybenzoate 10 mg 

Strawberry flavor 0.1 cc 

Water is added to the composition to make the whole volume 100 cc. 
Reference Example 1 

1 -Phenyfc2H-pyridol2,3-<l[1 ^Joxazine-2,4{l HKiione (Compound Va) 

In a mixture of 70 ml of 1 ,2-dichloroethane and 7 ml of dioxane was dissolved 7.0 g (0.031 mo!) of 
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methyl 2-anilinonicotinate [J. Org. Chem.. 39. 1603 (1974)]. After 11 ml (0.092 mol) of trichloromethyl 
chbroformate was added dropwise to the solution at 60 'C with stirring, the mixture was refluxed for 3 
hours. The mixture was slightly cooted and 0.25 g of activated carbon was added thereto, followed by 
refluxing for further 30 minutes in a nitrogen flow. The mixture was cooled to room temperature, filtered and 
5 concentrated. RecrystalJizalion from methylene chloride-isopropyl ether gave 6.5 a (yield 87%} of Com- 
pound Va as colorless crystals. 

Melting point 196-198* C 



10 



is 1R (KBr) wnax (cnr 1 ): 
NMR (CDCb)5(ppm): 

MS(mfc): 

20 Reference Example 2 

3-Ethoxycarbonyl-4-hydroxy-^ (Compound (la) 

To 25 ml of N.N-dimethylacetarnkJe was added 25 ml (0.16 mol) of diethyl malonate, and 0.80 g (0.020 
2S mol) of 60% sodium hydride was added to the mixture under Ice cooling- After evolution of hydrogen 
ceased. 4.0 g (0.017 mol) of Compound Va obtained in Reference Example 1 was added to the reaction 
mixture. The temperature was gradually elevated and the mixture was heated at 150*C for 2.5 hours. The 
mixture was then cooled and 100 ml of ethyl acetate was added. The precipitate was taken by filtration and 
dissolved in 100 ml of water. The solution was made acidic with cone, hydrochloric acid and the 
30 precipitated crystals were taken by filtration. The crystals were washed with water and dried under reduced 
pressure. Recrystallization from isopropyl alcohol-ethanol gave 4.3 g (yield 88%) of Compound Ma as 
colorless crystals. 

Melting point: 247-252 "C 



Elemental analysis (%) : c i3 H s N 2°3 

Calcd.: C 65.00, H 3.36, N 11.66 

Found : C 65.11, H 3.22, N 11.48 

1791, 1727, 1584 

&58<1H, dd, J=5, 2Hz), 8.48(1H. dd, J = 8. 2Hz), 7.51-7.63(3H. m), 7.33-7.37- 
(2H. m), 729(1 H. dd. J =8. 5Hz) 
240(ivf ). 196, 168 



35 Elemental analysis (%) : c i7 H i4 N 2°4 

Calcd.: C 65.80, H 4.55, N 9.03 
Found : C 66.05, H 4.35, N 8.98 

40 

IR (KBr) *max (cm"*): 1 870, 1 61 5, 466 

NMR (CF3COOD)* (ppm): 8.48(1 H. dd. J =4. 2Hz). 8.46 (1H. dd, J = 8. 2Hz). 7.38-7.56<3H, m), 7.32- 
(1H, dd, J = 8, 4Hz), 7.21-7.26(2H. m). 4.32(2H, q, J= 7Hz), 1.28(3H. t. 
J = 7Hz) 

45 MS(m/z): 310(M*), 263, 77 

Reference Example 3 

4-Hydroxy-1-phenyM .8^aphthyrldln-2(1 H)-one (Compound IXa) 

50 

To 70 ml of 2 N sodium hydroxide solution was added 2 g (0.068 mol) of Compound Ha obtained in 
Reference Example 2. and the mixture was heated to reflux for one hour. After cooling, 2 N hydrochloric 
acid was added to neutralize the mixture. The precipitated crystals was taken by filtration and dried. 
Recrystalfizatton from dlmethylsulloxide-water gave 1.4 g (yield 86%) of Compound IXa. 
55 Melting point: 300 * C 
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Elemental analysis (%) : C 14 H 10 N 2 O 2 .0.2H 2 O 
Calcd.: C 69.52, H 4.33, N 11.58 
Found : C 69.28, H 3.99, N 11.53 



1R (KBr) pmax (cm" 1 ): 



1680, 1641. 1615 



NMH. (CF3COOD) 5 (ppm): 11. 79(1 H, brs). &40(1H. dd. J = 4, 2Hz). 8.26(1 H, cd. J =3, 2Hz) 7 37- 

7.53(3H. m). 7.18-7.28(3H. m). 5.95(11*, s) 
MS (m/z): 238 (M*). 237, 195, 77 

Claims 

1. A naphthyridine derivative represented by formula (I) 



X represents hydrogen; tower alkyi; aralkyf; substituted or unsubstituted aryl; substituted or 
unsubstituted aromatic heterocyclic group; -NR'R 2 wherein R 1 and R 2 Independently represent hy- 
drogen or lower afkyf; 



wherein W represents N or CH. Z represents a single bond, oxygen or NR 3 (wherein R3 represents 
hydrogen, tower alkyt or benzyl) and n! and n2 represent an integer of 1 to 3; or substituted or 
unsubstituted thiazolinyl; and 

Y is a single bond or alkytene 
or a pharmaceutically acceptable salt thereof. 

2. A compound according to claim 1, wherein the aromatic heterocyclic group is pyridyl. pyrimldinyl. 
thiazolyl or benzothiazolyl. 

3. A compound according to claim 1. wherein said salt is an acid adoption salt, a metal salt, an ammonium 
salt, an organic amine adrJtlon salt or an amino acid addition salt. 

4. A pharmaceutical composition comprising a pharmaceutical carrier and, as an active ingredient an 
effective amount of a compound as defined by any one of claims 1 to 3, 




(i) 



wherein: 



— vv 




method for preparing a compound of the formula (I) according to claim 1, which comprises 
a) allowing compound (II) to react with compound (III), 



EP 0 452 873 A1 



OH 




(I) 



(II) < m > 

wherein R 3 represents lower alkyl; and X and Y have the same significances as defined above; 
or 

b) heating compound (ll) in a solvent in the presence of an alkali 




(i) 



(II) (IX) 

wherein R 3 has the same significance as defined above, and allowing the obtained compound (IX) to 
react with compound (X) 

X-Y-N»C«0 (X) 

wherein X and Y have the same significances as defined above; 
or 

c) allowing compound (V) to react with compound (XI) In the presence of a base 
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O 

I JL i * R 3h 0 2 C-CH 2 C-N-Y-X - (I) 



6 



(V) 



(XI) 



wherein R 3 * is the same as R 3 ; and X and Y have the same significances as defined above. 
Claims for the following Contracting State: ES 

1. A method for preparing a napnthyridine derivative represented by formula (I) 




(0 



wherein: 

X represents hydrogen; lower aflcyl; aralkyi; substituted or unsubstituted aryt substituted or 
unsubstituted aromatic heterocyclic group; -NFTR 2 wherein R 1 and FP independently represent hy- 
drogen or lower aikyl; 



-< y 

(CH 2 )n2 

wherein W represents N or CH. Z represents a single bond, oxygen or NR 3 (wherein R 3 represents 
hydrogen, lower alkyl or benzyl) and n1 and n2 represent an Integer of 1 to 3; or substituted or 
unsubstituted thiazolirryi; and 

Y is a single bond or alkyiene 
or a pharmaceuticany acceptable salt thereof, which comprises 
a) allowing compound (10 to react with compound (III). 
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6 

(II). <»■> 

wherein R 3 represents lower alkyl; and X and Y have the same significances as defined above; 

or. 

b) heating compound (II) in a solvent In the presence of an alkali 



OH OH 




(0 



(II) < IX > 

wherein R 3 has the same significance as defined above, and allowing the obtained compound (IX) to 
react with compound (X) 

X-Y-W«C = 0 (X) 

wherein X and Y have the same significances as defined above; 
or 

c) allowing compound (V) to react with compound (XI) in the presence of a base 
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R^C^Hz C-N-Y-X - (I) 

OH 



(XI) 



(V) 

wherein R 311 is the same as R 3 : and X and Y have the same significances as defined above. 

2. A method acconfing to claim 1 for preparing a compound of the formula (0, wherein the aromatic 
heterocyclic group is pyridyl, pyrimidinyl. thiazolyl or benzothlazolyL 

3. A method according to claim 1 for preparing a compound of the formula (!). wherein said salt is an acid 
addition salt, a metal salt, an ammonium salt, an organic amine addition salt or an amino acid addition 
salt 

25 4. A method for preparing a pharmaceutical composition comprising combining a pharmaceutical earner 
and, as an active ingredient an effective amount of a compound as defined by any one of claims 1 to 
3. 



75 



20 



30 



Claims for the following Contracting State: GR 

1. A naphthyridine derivative represented by formula (J) 



OH O H 

as _ I C-N-Y-X 



40 



6 



(l) 



wherein: 

X represents hydrogen; lower atkyi; araJkyl; substituted or unsubstituted aryi; substituted or 
un substituted aromatic heterocyclic group; -NR 1 FP wherein R 1 and R 2 independently represent hy- 
drogen or lower alkyl; 



50 



ss (CH^ 



wherein W represents N or CH, Z represents a single bond, oxygen or NR 3 (wherein R 3 represents 
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hydrogen, lower alkyl or benzyl) and nt and n2 represent an integer of 1 to 3; or substituted or 
un substituted thiazolinyl; and 

Y is a single bond or alkylene 
or a pharmaceutical^ acceptable salt thereof. 

2. A compound according to claim 1, wherein the aromatic heterocyclic group is pyridyl, pyrimkJinyl, 
thlazolyl or benzomfazolyl. 

3. A compound according to claim 1, wherein said salt is an acid addition salt, a metal salt, an ammonium 
salt an organic amine addition salt or an amino acid addition salt. 

4. A method for preparing a pharmaceutical composition comprising combining a pharmaceutical carrier 
and. as an active ingredient, an effective amount of a compound as defined by any one of claims 1 to 
3. 

5. A method for preparing a compound of the formula (I) according to claim t. which comprises 

a) allowing compound (II) to read with compound (Ml), 



OH 




(II) (I") 

wherein R 3 represents lower alkyl; and X and Y have the same significances as defined above; 
or 

b) heating compound (10 in a solvent in the presence of an alkafi 




(II) ex) 

wherein R 3 has the same significance as defined above, and allowing the obtained compound (IX) to 
react with compound (X) 



X-Y-N-C-O (X) 
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wherein X and Y have the same significances as defined above; 
or 

5 c) allowing compound (V) to react with compound (XI) in the presence of a base 



10 



is 



20 



25 



30 



35 



40 



o 



. O OH 




(XI) 
(V) 

wherein R 3 * is the same as R 3 ; and X and Y have the same significances as defined above. 
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